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able to purchase the license. "15 Excluding likely efficient competitors, while encouraging other

bidders to participate in the auctions, will result in lower bids and decrease the likelihood of

developing commercial PCS products.

(11) In reaching the conclusion to limit the extent to which cellular providers could

participate in PCS auctions, the FCC was "aware of the benefits that the cellular industry has

to offer PeS...including capital, economies of scope, and experience and expertise in the

provision of mobile communications services. 1116 Therefore, restricting such a class of

qualified firms from participating in the auctions imposes a cost on future development of PCS

for which there does not appear to be an offsetting benefit.

(12) More competitors does not necessarily mean more competition for PeS

licenses or in wireless markets. There is no evidence to suggest that fewer bidders for PCS

licenses would exist if the cellular providers were allowed to participate, especially in light of

the other safeguards in the FCC rules, which will be discussed later. The number of viable,

vigorous bidders would be greater by including the cellular providers given the benefits these

providers have to offer in developing and marketing wireless technologies. The auction process

with cellular providers participating fully is consistent with the FCC's view that the auctions

will IIaward licenses quickly to those parties who value them most highly and who are therefore

most likely to introduce service rapidly to the public. 1117 Furthermore, the FCC has stated

that "[t]hese rules are intended to ensure that the competitive bidding process is limited to

serious, qualified applicants. 18 To be consistent with this intent, the FCC should allow

cellular providers to compete fully for PeS licenses.

(13) To understand the effect on revenue of restricting bidders in

telecommunications auctions, I examined the round-by-round bidding data from the recently

concluded auction for narrowband PCS licenses. In this auction, 10 licenses were awarded to

six major paging firms. The total revenue generated from the auction was $617,006,674.

From the round-by-round bid data, I eliminated all bids for any license made by any of the

six eventual winning bidders. I then calculated the total revenue from the auction under the

IS Second Memorandum Opinion and Order, op. cit., p. 26.

16 Memorandum and Opinion and Order, op. cit., p. 42.

17 "Fifth Report and Order," Before the Federal Communications Commission in the matter of
Implementation of Section 3090) of the Communications Act-Competitive Bidding, PP Docket No.
93-253, released July 15, 1994, p. 4 (Fifth Report and Order).

18 "Second Report and Order," Before the Federal Communications Commission in the matter of
Implementation of Section 3090) of the Communications Act-Competitive Bidding, PP Docket No.
93-253, released April 20, 1994, p. 6 (Second Report and Order).
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assumption that the next highest bidder for each license would have been awarded that license

at its highest bid price. The total revenue for the ten licenses would be $428,227,541 or

$188,779,133 less than the actual revenue. In other words, if the FCC had precluded the six

bidders who had the highest bids for the narrowband PCS licenses from the auction, the

revenue from the auction would likely have been reduced by 30.6 percent. 19 See Attachment

B. If the magnitude of the effect of restricting bidders in the broadband PCS auction is the

same as the above effect for the narrowband auction, an estimate of the loss of revenue to the

U.S. government from the cellular eligibility and spectrum cap rules is $5.6 billion.20

c. Competitive Concerns are Not WeD-Founded

(14) All else equal, restricting fIrms from participating in a new technology entails

potential losses in economic efficiency. There is a risk of losing the most efficient provider

of a good or service. Therefore, a policy of restricting a market participant should be

carefully evaluated. In particular, the cellular eligibility and spectrum cap rules represent the

FCC's attempt to strike a balance between possible efficiency gains from including experienced

fIrms in the bidding for PCS licenses and possible efficiency losses from anticompetitive activity

due to the horizontal overlap between cellular services and PCS. The specifIc competitive

concerns raised by the FCC are "to prevent undue market concentration, spectrum warehousing

and to promote economic opportunity. "21

(15) There are two types of costs from restricting an efficient competitor and

inhibiting the competitiveness of the auction to determine who will supply a good or service.

First, there is a cost due to inadequate bidding competition. This would yield bid prices lower

than necessary. Second, there is a cost from restricting an effIcient provider of the underlying

good or service that could translate into higher production costs on every unit of the good or

service subsequently provided.

19 There would be five "winners" of the 10 licenses in this auction. In deriving this estimate of the
effect of excluding bidders from the narrowband PCS auction, I chose the next highest bid by any
non-winning bidder. This may understate the impact of excluding bidders since winners submitted bids
that generated counter-bids by the other participants. If the eventual winning bidders had not
participated in the auction at all, there may have been fewer counter-bids and thus lower bids overall.
Therefore, I also calculated the highest bid by a non-winner for which no other non-winning bidder
submitted a counter-bid. This methodology yields an estimated revenue loss of $228,182,054 or 37
percent of the revenue actually generated in narrowband PCS auction.

20 I divided the revenue loss by the revenue estimate after excluding specific bidders and multiplied this
ratio by the estimate of the revenue anticipated from the broadband PCS auction as reported by the
FCC. The estimate reported by the FCC is $12.6 billion. See Fifth Report and Order, op. cit., p.
13.

21 Ibid., p. 30.
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(16) Allowing cellular providers to compete fully for broadband PeS licenses

reduces the likelihood that an efficient provider will be excluded from the market. Permitting

existing cellular providers to participate fully fosters service diversity, facilitates a more rapid

development of the service, and potentially lowers production costs through economies of scope

with existing services. For example, cellular providers will be able to provide microcellular

services their existing systems may not be able to provide efficiently. In addition, avoiding

restrictions based upon current provision of competing services or ownership of licenses keeps

an arbitrary and potentially awkward distinction out of the FCC regulatory process.22 I will

examine each of the FCC's potential anticompetitive concerns below.

1. Concentration and Competition

(17) The FCC stated that restricting cellular providers from participating in auctions

for PeS licenses was "necessary to achieve our [FCC] goal of maximizing the number of new

viable and vigorous competitors in PCS. "23 The Department of Justice (DOJ) and FTC

Merger Guidelines state "[m]arket concentration is a function of the number of fIrms in a

market and their respective market shares. "24 In the Guidelines, the DOJ and FTC use the

Herfmdahl-Hirschman Index (HHI) to measure market concentration since,

[u]n1ike the four-firm concentration ratio, the HHI reflects
both the distribution of market shares of the top four fIrms
and the composition of the market outside the top four
firms. It also gives proportionately greater weight to the
market shares of the larger firms, in accord with their
relative importance in competitive interactions. 25

If one assumes cellular mobile telephone services and cellular interexchange services constitute

relevant markets, the degree of concentration as measured by the HHI is lower in the two-firm

cellular markets, where both firms have approximately equal market shares, than in the cellular

interexchange markets in which AT&T has a dominant share. To analyze this issue, I

calculated the HHI for the wireline and non-wireline cellular providers in the top 50 MSAs in

22 It thus avoids administrative costs for the FCC.

23 Memorandum Opinion and Order, op. cit., pp. 42-43.

24 "Department of Justice and Federal Trade Commission Horizontal Merger Guidelines," April 2, 1992,
p. 28 (Guidelines). "Prior to 1970, the collusion model of market power, implying a positive
concentration/profitability relationship, held sway. Since at least 1977, the emphasis has shifted toward
the market-dominance problem, and the large market shares held by leading firms have become the
focus of attention." P. Pautler, "A Review of the Economic Basis for Board-Based Horizontal Merger
Policy," Antitrust Bulletin, Vol. 28, No.3, Fall 1983, p. 649.

2S Guidelines, op. cit., p. 28.
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terms of estimates of the number of subscribers for each provider. See Table I in Attachment

C. In all of the MSAs, the value of the HHI was less than 6500, with the weighted average

being 5253. By contrast, I calculated values of the HHI for the seven states where BellSouth

provides cellular and landline services, based on actual market shares of cellular interexchange

subscribers as of May 1994. The lowest HHI is 6625 in Kentucky, where AT&T had an 81

percent share. In Alabama, AT&T's dominant share is 88 percent and the corresponding value

of the HHI is 7795. In all instances, the value of the HHI exceeds 6500.26 See Table 2

in Attachment C. Comparing the values of the HHI for two-firm and multiple firm markets

reveals that more competitors does not necessarily mean lower market concentration, a primary

indicia of competition.27 The competitive balance that exists between the market shares of

the facilities-based cellular providers suggests a more competitive market structure than the

interexchange market with a dominant fIrm. 28 Given that there are only two allowed facilities­

based cellular providers per service area, they appear to be competing. They would likely

compete vigorously in the wireless market. The resulting HHls in the wireless market with

the cellular providers competing fully likely would be lower than in cellular interexchange

today. 29 Furthermore, the FCC's view that more competitors is consistent with more

competition is not supported by comparing cellular and cellular interexchange markets.

(18) Additional evidence on the competitive nature of the markets in which cellular

providers operate is:

• Cellular markets have grown rapidly since 1984.

• The largest cellular firm in the U. S. is currently McCaw, a virtually

unknown entity in telecommunications 10 years ago.

26 There are other measures by which to measure concentration (e.g. revenues or minutes of use) that
may yield different results. For example, using data on toll duration converted, or MOU, for cellular
interexchange in Richmond, Virginia, the shares of AT&T, MCI and Sprint were 71 percent, 18
percent and 11 percent respectively, for March 1994. The corresponding value of the HHI is 5486.
See Guidelines, op. cit., pp. 25-26.

27 The Guidelines state lower levels of the HHI that cause the DOl and FTC to scrutinize a merger.
However, values of the HHI exceeding the stated levels merely signal that other factors should be
examined such as entry conditions. See Guidelines, op. cit., p. 30.

28 l. Kwoka, "The Effect of Market Share Distribution on Industry Performance", The Review of
Economics and Statistics, Vol. 61, No.1, February 1979, pp. 101-109.

29 Assuming unrestricted participation by cellular providers in obtaining PCS licenses and that one of the
facilities-based providers in an area acquires a 30 MHz PCS license. The remaining cellular provider
has 25 MHz spectrum for cellular services. If an ESMR provider has an additional 14 MHz of
spectrum and the remaining PCS licenses (2-30 MHz and 3-10 MHz) are awarded to five separate
entities, the HHI for this wireless market based on the 184 MHz of spectrum is 1756.
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• Real consumer prices are falling for cellular services. 30

• ESMR is available as a third competitor in wireless services. 31

• By and large, states do not regulate cellular prices. 32

2. Warehousing Spectrum

(19) Open eligibility will not inhibit entry and innovation in the wireless markets.

The FCC's concern is that incumbent cellular providers might limit entry or suppress

innovation. While it is conceivable that incumbent cellular firms could limit entry by acquiring

licenses to inhibit potential competitors, there is no economic justification for this behavior

without the incumbent possessing market power in the wireless markets. Such evidence has

not been provided. Incumbent cellular firms would not spend resources attempting to limit

entry. It would be too costly. "[S]ince licensees must purchase their licenses, they will have

added economic incentives to construct their systems as rapidly as possible and introduce

service to a significant percentage of the population. "33 Cellular providers would face the

costs for licenses and construction (or penalties); thus, they would likely not warehouse

spectrum.

(20) With two facilities-based cellular providers, at least one ESMR provider, the

limits the FCC imposes on overall PeS spectrum (40 MHz) for a single provider, and the

"Entrepreneur Blocks" set aside to encourage diversity of bidders,34 there will be sufficient

competition in wireless markets. The competitors would have sufficient capacity to limit an

existing cellular provider's ability to maintain a supracompetitive price.

(21) Even if the incumbent firms possessed market power, they still would have

an economic incentive to adopt a new technology rapidly if the new technology posed a

competitive threat to their services. In the case of PCS, new entrants will market the new

technology irrespective of the decisions of an integrated cellular-PCS firm. Thus, the integrated

firm will have to adopt the new technology to compete effectively. PCS will likely include

30 Telecommunications: Concerns About Competition in the Cellular Telephone Industry, Washington:
U.S. General Accounting Office, GAO/RCED-92-220, July 1992, p. 23.

31 ESMR services offered by firms such as Nextel, which are available in Los Angeles today, will likely
be operational in many areas within one year, the DOJ and FTC's time standard for including firms
as market participants (Guidelines, op. cit., p. 20).

32 "State PUCs Plan to Petition FCC for Right to Continue Cellular Telephone Rate Regulation,"
Telecommunications Reports, August 8, 1994, p. 9. Eight states applied to the FCC to continue
regulation: Arizona, California, Connecticut, Hawaii, Louisiana, New York, Ohio, and Wyoming.

33 Memorandum Opinion and Order, op. cit., p. 63.

34 Ibid., p. 4.
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improved features over cellular. "[B]roadband PeS is expected to provide new mobile

communications capabilities that are not currently available. "35 Commissioner Chong stated,

"PeS clearly is going to be more than just portable telephone similar to cellular phones.

Portable lightweight PeS devices will allow us to utilize wireless technology to send faxes or

transfer computer files, receive a written urgent message on a pager, or pull up news, stock

quotes or sports scores no matter where we are. "36 Cellular providers will not be able to

remain viable wireless competitors without participating fully in the evolving wireless

marketplace. 37

3. Promote Economic Opportunity

(22) Telecommunications services are an input into production of other goods and

services, not an end product in themselves. Therefore, promoting economic opportunity is

achieved by rapidly deploying new PCS technology, so that it can increase productivity in other

segments of the U.S. economy. Economic growth will follow. Congress perceived this role

of telecommunications services when it stated that one of its PCS objectives is to provide

widespread access to telecommunications services.

(23) Excluding a class of viable, vigorous competitors from participating fully in

this developing technology is inconsistent with promoting this economic opportunity. Economic

growth is fostered by awarding the PCS licenses to those fums who value them highly and

make the most efficient use of the spectrum. The cellular providers have the characteristics

to develop and diffuse the complex telecommunications technology. They should not be

handicapped in bidding for the PCS licenses.

4. Safeguards Exist in the FCC Rules

(24) The FCC rules contain a number of other safeguards to alleviate concerns

about anticompetitive behavior in the auction process and subsequently the wireless marketplace.

They are sufficient to address any problems that would arise as a result of allowing cellular

providers to participate fully in the auctions for PeS licenses. The cellular eligibility and

spectrum cap rules are redundant in light of these safeguards.

35 Fifth Report and Order, op. cit., p. 3.

36 "Separate Statement of Commissioner Rachelle B. Chong," Re: In the Matter of Amendment of the
Commissioner's Rules to Establish New Personal Communications Services-Memorandum Opinion and
Order, GEN Docket No. 90-314, released June 13, 1994.

37 Cellular providers may not be able to offer PCS in their cellular spectrum efficiently. The FCC
created a continuous spectrum for PCS rather than the disjointed spectrum originally proposed in order
to "increase competition, lower equipment costs and provide other benefits." See Memorandum
Opinion and Order, op. cit., p. 15.
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a. Auction Process

(25) With regard to the auction process, the FCC will have the antitrust laws and

its own rules to protect against anticompetitive behavior. "While we [FCC] intend to rely

primarily on the antitrust laws to prevent bidding collusion, we believe that the anticollusion

rules in the Second Report and Order will provide an important additional tool that will enable

the Commission to detect, prevent and punish collusion. "38 As indicated in the above passage,

the FCC has established "Rules Prohibiting Collusion. "39 In addition, the FCC will monitor

on an auction-by-auction basis whether releasing information on bidders contributes to collusive

behavior.40 The antitrust laws and FCC collusion rules provide adequate protection against

cellular firms colluding to warehouse spectrum.

(26) Upfront payments required from potential bidders will reduce frivolous bids.

"[I]t is prudent to require bidders to submit upfront payments that represent the maximum level

of bidding that they anticipate before the beginning of the auction. "41 There are also bid

withdrawal and default penalties. "[T]he default penalty was set at 3 percent of the winning

bid the next time the license is offered by the Commission, or 3 percent of the amount of the

defaulting bidder's bid, whichever is less. . . [The withdrawal penalty is] the difference

between the amount bid and the amount of the subsequent winning bid. "42 Such penalties

deter warehousing spectrum since they make such strategic behavior costly.

(27) The FCC rules also provide that certain entities receive preferential treatment

in the auction process. The preferences include tax certificates, bidding preferences, installment

payment schemes. These entities include small businesses, women and minority-owned

businesses and rural telephone companies.43 These are referred to as "Designated Entities."

As a result, these groups would be able to bid along side cellular providers. In addition, there

are two blocks of spectrum (one 30 MHz and the other 10 MHz) designated as Entrepreneur

Blocks. The cellular providers cannot bid for these blocks. These rules encourage competition

and provide economic opportunity for a wide variety of potential bidders. The other likely

38 Second Memorandum Opinion and Order, op. cit., p. 21.

39 Ibid., p. 21. These rules provide for limited forms of coordinated behavior (p. 22). See also the
discussion of "Standby Queue," (p. 19).

40 Ibid., p. 19.

41 Ibid., p. 15.

42 Ibid., p. 16.

43 Fifth Report and Order, op. cit., pp. 69-87.
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bidders (e.g. cable television ftrms) are sophisticated firms who are unlikely to be discouraged

from bidding for PCS licenses even if cellular providers are eligible bidders as well.

Therefore, the objective of a wide variety of applicants should be satisfted.

(28) As discussed above, the rule that an "entity may hold licenses for up to 40

MHz of PCS spectrum in that PCS service area"44 would apply should cellular providers be

allowed to compete fully in auctions for PCS licenses. This rule serves to limit concentration

in resulting wireless markets.

b. Post-Auction

(29) Post-auction protection against anticompetitive behavior exists. The antitrust

laws, FCC rules related to construction of the PeS system by winning bidders, and ongoing

scrutiny the FCC will exercise in wireless markets will protect competition.

(30) The FCC has established construction requirements "to provide that (a) 30

MHz broadband PCS licensees must provide coverage to one-third of their service area

population within five years of initial licensing and two-thirds within ten years and (b) 10 MHz

licensees must provide coverage to 25 percent of their service area population within ftve years

of initial licensing or, submit a showing of equivalent or substantial service. "45 These

requirements will prevent warehousing of spectrum and provide rapid deployment of PCS. If

the FCC subsequently determines competitive problems exist in the PCS industry, it could

initiate a proceeding at that time without interfering in the market process now.

V. BIDDING IN THE ELECTRICITY INDUSTRY

(31) Competitive bidding in the electricity industry was introduced, in general, to

provide alternatives to utilities constructing additional generating capacity, whereby utilities,

independent power producers (IPPs) and qualifying facilities (QFs)46 can compete to provide

new capacity. Similar to the goals of the FCC with regard to PCS spectrum, the specific

primary goals of the Federal Energy Regulatory Commission (PERC) in introducing competitive

bidding were to promote economic efficiency, provide savings to ratepayers, allocate supply,

simplify the administration of its regulatory policy and increase competition.47 In fact, these

44 Memorandum Opinion and Order, op cit., p. 41.

4S Ibid., p. 8.

46 QFs are primarily cogenerators of electricity.

47 J. Hamrin, "Pricing A New Generation of Power: A Report on Bidding," in Competition in Electricity:
New Markets and New Structures, Arlington, VA: Public Utilities Report and QED Research, Inc.,
1990, pp. 118-119.
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objectives are currently being met in an environment that allows for "all sources" to participate

in the auction process (no exclusion). The success of all-source bidding has expanded its use

among buyers of power. "The current mix of buyers is much more diverse, including

cooperative and publicly-owned [utility] systems in addition to the vertically integrated investor­

owned utilities that dominated [issued] [an] earlier group of RFPs. "48

(32) FERC's experience with auctions provides a source from which to learn

lessons for auctioning PCS licenses. The first auctions were open only to QFs as defined by

the Public Utilities Regulatory Policies Act of 1978 (PURPA). These QFs, much like many

of the new potential entrants into the wireless telephone industry, are not subject to the

regulations imposed on utilities. FERC quickly eased bidding structures to allow for

experimenting and auction rules became more flexible. In a 1989 survey of 11 states, with

bidding systems in place, more than half elected to allow all three entities (QFs, IPPs and

utility subsidiaries) to participate in power auctions. 49 Regulators allowed the utility

(subsidiary or not) to bid for its own supply. Risk of anticompetitive behavior in the form

of self-dealing is addressed through oversight and other safeguards.50

(33) Advocates of utilities participating in auctions argue that "without such

participation it will not be possible to capitalize on particular advantages that the utility may

possess, including but not limited to control of particularly favorable plant sites, the ability to

expand or refurbish existing plants cheaply, and access to skilled planning, engineering, and

construction personnel. "51 These advantages are similar to those possessed by cellular

providers. Thus, the experience with power auctions suggests all bidders should compete in

PCS auctions. Cellular providers have developed knowledge of technology, and made

considerable investments in infrastructure that make them viable participants in PCS auctions

to achieve an efficient allocation of PCS spectrum.

48 R. Frame and M. Chellappa, Recent Developments in North American Electric Generation Capacity
Procurement Systems, a NERA Report Prepared for Electricite de France, August 1994, p. 36.

49 R. Rozek and L. Nordgulen, "The Importance of Flexibility in Competitive Resource Procurement,"
The Electricity Journal, Vol. 3, No.5, June 1990, pp. 55-56.

so The conditions are as follows: the utility must use a sealed bid auction with the bids opened by an
independent party, the utility must provide full justification for rejecting bids other than the subsidiary's
bid, and unfair or abusive practices should result in reduction in the allowed rate of return or other
sanctions. R. Rozek, "A Guide to the Economics of Bidding and Auction," The Energy Journal, Vol.
10, No.4, October 1989, p. 134.

51 R. Frame, "Design of Capacity Procurement Systems," a NERA Report Prepared for Electricite de
France, January 1991, p. 5.
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(34) The FCC's concerns over market concentration, warehousing spectrum and

limited economic opportunity can be viewed in the context of the experience of the electric

utility auctions. Open-participation has replaced regulation as a means of ensuring competition

and energy efficiency. QFs have been successful in capturing opportunities under these

conditions and have "demonstrated that a competitive market can exist in the generation of

electricity. "52 "The collapse of traditional barriers to entry for non-utility generators has

removed the 'natural monopoly' premise on which rate of return regulation has been built. "53

Under an open auction process, QF developers have been resourceful in their use of existing

power surpluses to build future generation capacity. The high efficiency of the cogeneration

technology used by the QFs along with the reluctance of investors to finance the traditional

large nuclear and local plants has reduced utilities' advantages once derived from greater

economies of scale and access to capital.

(35) Innovative, independent providers of electricity have arisen in the power

generation industry without exclUding utilities as bidders in power auctions. Similarly, non­

cellular PCS bidders should be able to exploit economic opportunities even if cellular providers

participate in the PCS auctions. In the case of utilities participating as buyer and seller, there

is evidence that when the utilities are subject to the safeguards discussed above, they do not

favor their own bids or engage in self-dealing.

(36) In general, the literature on energy bidding suggests that "all source" bidding,

which includes utilities, QFs and IPPs, promotes competition, diversity, and rapid development

of alternative power sources.

Price bidding offers a means of giving all potential players
entry to competition in a deregulated environment. . . .

[P]rice bidding offers a fair and objective mechanism for
allowing utilities and non-QF independent power producers
to compete with QFs in supplying new capacity.
Specifically, it gives utilities a way to get back into the
business of new construction from which they are being
gradually excluded in many states. 54

Allowing competition among all sources is the lesson for the FCC to draw from the experience

in power auctions.

52 J. Hamrin, op. cit., pp. 121-122.

S3 Ibid., p. 122.

54 J. Hamrin, op. cit., p. 122.
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VI. CONCLUSION

(37) The FCC and Congress have enumerated goals or objectives to be achieved

in licensing the broadband PCS spectrum. By and large, these goals would be achieved by

allowing cellular providers to participate fully in the upcoming auctions. That is, cellular

providers should not be restricted differentially in terms of the type of PCS license on which

they are allowed to bid. The costs of restricting cellular providers exceed the benefits.
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Invited Discussant, Illinois Institute of Technology, Center for the Study of Ethics in
the Professions, Conference on Intellectual Property, 1985.

Invited Participant, Institute of Health Economics and Social Studies, Seminar on the
Pharmaceutical Industry, 1978.

Awarded Summer Research Grant, University of Pittsburgh, Faculty of Arts and
Sciences, 1978.

Invited Participant, Chicago Board of Trade, Summer Intern Program, 1977.

Received Commendation for Excellence in Teaching, University of Iowa, 1976.

Awarded Teaching and Research Assistantships, University of Minnesota and
University of Iowa, 1969-1972 and 1973-1976, respectively.

Awarded HEW Scholarship, College of St. Thomas, 1965-1969.

Member, American Economic Association, Beta Gamma Sigma (National Honor
Society in Business and Management), Delta Epsilon Sigma (National Scholastic Honor
Society), Omicron Delta Epsilon (International Honor Society in Economics).

PUBLICATIONS:

"A Critique of the GAO Report on Differences in Prices for Prescription Drugs
Between Canada and the United States," Journal of Research in Pharmaceutical
Economics, forthcoming in summer of 1994.

"The Consequences of Pharmaceutical Product Patenting: A Critique," World
Competition, Volume 16, March 1993, pp. 91-106.

"Parallel Trade in Pharmaceuticals: The Impact on Welfare and Innovation," (with
R. Rapp) , Journal of Economic Integration, Volume 7, Autumn 1992, pp. 181-203.

"Bidding Theory and the Baseball Player Market," Kentucky Journal ofEconomics and
Business, Volume 11, September 1991, pp. 15-28.
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"Discounted Cash Flow Analysis in Patent Infringement Litigation," (with C.
Salisbury), Licensing Economics Review, Volume 1, August 1991, pp. 7-10.

"Toward a Definition of Effective Competition in Energy Markets," The Electricity
Journal, Volume 4, July 1991, pp. 28-37.

"Benefits and Costs of Intellectual Property Protection in Developing Countries," (with
R. Rapp), Journal of World Trade, Volume 24, October 1990, pp. 75-102. Reprinted
as "How Property Protection Fuels Economies," les Nouvelles, Volume 27, September
1992, pp. 156-170.

"The Importance of Flexibility in Competitive Resource Procurement," (with L.
Nordgulen), The Electricity Journal, Volume 3, June 1990, pp. 48-59.

"Competitive Bidding in Electricity Markets: A Survey," The Energy Journal,
Volume 10, October 1989, pp. 117-138.

"Summary of 'Price Discrimination and Patent Policy' by J. Hausman and J. MacKie­
Mason," Manual on the Economics of Antitrust Law, American Bar Association, Sixth
Supplement, Summer 1989, pp. 11.1-11.2

"Technology Transfer: Licensing's Crucial Role," Economic Impact, Number 66,
March 1989, pp. 50-54.

"Protection of Intellectual Property Through Licensing: Efficiency Considerations,"
Journal of World Trade, Volume 22, October 1988, pp. 27-34.

"Differences in Service Mix Between For Profit and Nonprofit Hospitals," New York
Economic Review, Volume 18, Fall 1988, pp. 43-56.

"Bibliometric Analysis of U.S. Pharmaceutical Industry Research Performance," (with
F. Narin) , Research Policy, Volume 17, June 1988, pp. 139-154.

"A Nonparametric Test for Economies of Scope," Applied Economics, Volume 20,
May 1988, pp. 653-663.

"Intellectual Property and Economic Growth," Economic Impact, Number 62, March
1988, pp. 43-47. Reprinted in Viewpoint, Volume 18, Summer 1989, pp. 23-29.

"A Bidding Process for a Centralized Market With Trading Out of Equilibrium," (with
S. Wu), Journal of Economics/Zeitschrift fur Nationalokonomie, Volume 47, October
1987, pp. 287-307.

"Diversification by Nonprofit Firms: Competitive Implications," Kentucky Journal of
Economics and Business, Volume 7, 1986-87, pp. 33-42.
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THESES:

"Protection of Intellectual Property Rights: Research and Development Decisions and
Economic Growth," Contemporary Policy Issues, Volume 5, July 1987, pp. 54-65.
Reprinted in Intellectual Property (Patents, Copyrights, Trademarks) Policy and
International Negotiations (B.S. Dameron, editor), Washington: International Law
Institute, 1987; and Intellectual Property Rights in Science, Technology, and Economic
Performance: International Comparisons (F.W. Rushing and C.G. Brown, editors),
Boulder: Westview Press, 1990.

"On the Behavior of For Profit and Nonprofit Hospitals," Proceedings of the
Inaugural Meeting of the Pennsylvania Economic Association, Volume 1, May 1986,
pp. 200-212.

"Competition as a Complement to Regulation," The Energy Journal, Volume 6, July
1985, pp. 79-90.

"The Over-Capitalization Effect with Diversification and Cross Subsidization,"
Economics Letters, Volume 16, October 1984, pp. 159-163.

"The Role of Market Power Measures in the Search for an Antitrust Case," The
American Economist, Volume 28, Fall 1984, pp. 36-40.

"Rate of Return Regulation and Vertical Integration Under Uncertainty," Mathematical
Modelling, Volume 4, July 1983, pp. 87-96.

"Brand Identification and Advertising: The Case of a Generic Trademark," Applied
Economics, Volume 14, June 1982, pp. 235-248.

"A Model of the Firm's Demand for Money Under Uncertainty," (with S. Wu),
Metroeconomica, Volume 31, June 1979, pp. 225-241.

"The Effects of Imperfect Information on Market Equilibrium," Papers and
Proceedings: Southwestern Society of Economists, Volume 4, March 1979, pp. 235­
240.

"The Formation of a Trader's Reservation Price," Atlantic Economic Journal, Volume
6, July 1978, p. 92.

"Numerical Examples of a Market Adjustment Mechanism," (with G. Moulton),
Modeling and Simulation, Volume 8, December 1977, pp. 1027-1031.

"A Non-Tatonnement Bidding Process for a Centralized Market," unpublished Ph.D.
thesis, University of Iowa, 1976.

"Topologies on Function Spaces," unpublished M.A. thesis, University of Minnesota,
1971.
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"Meeting the Future Challenges of Health Care Reform," speech before the Institute
for International Research Conference on Patient Information, Education and
Compliance Programs, 1993.

"Setting The Economic Scene for the Next Seven Years: Health Care," speech before
the Annual Meeting of the Actuarial Society of Greater New York, 1993.

"Parallel Trade in Pharmaceuticals: The Impact on Welfare and Innovation," speech
before the Southern Economic Association Annual Meeting, 1992.

"The Use of Bidding and Auctioning Models in Competition Analyses," speech before
the NERA Twelfth Annual Antitrust & Trade Regulation Seminar, 1991.

"Benefits and Costs of Intellectual Property Protection in Developing Countries," a
series of speeches before academic, business and government groups in Argentina and
Brazil, 1990; lecture to graduate students in the International Management Program
at the University of Maryland, 1990; and presentation at a seminar sponsored by the
Minister of Health in Turkey, 1992.

"Competitive Procurement of Generating Capacity: The Importance of Flexibility,"
speech before the Pacific Northwest Supply and Demand-Side Competitive Bidding
Workshop, 1990; presentation at a Federal Energy Regulatory Commission Staff
Seminar, 1990.

"Merger Analysis and Policy: Three Examples of Geographic Market Definition
Under the DO] Guidelines," speech before the NERA Tenth Annual Antitrust & Trade
Regulation Seminar, 1989.

"Competitive Bidding in Energy Markets: A Policy Analysis," speech before the
Eastern Economic Association Annual Meeting, 1989.

"Bibliometric Analysis of U.S. Pharmaceutical Industry Research Performance,"
speech before the Southern Economic Association Annual Meeting, 1987.

"Diversification by Nonprofit Firms: Competitive Implications," seminar presentations
at the University of Hartford, University of Southern California and University of
Iowa, 1987.

"Public Policy Issues Affecting the U.S. Pharmaceutical Industry," seminar
presentation at Villanova University, 1987.

"Measuring the Returns to the R&D Investment," seminar presentation at the National
Institutes of Health STEP Seminar, 1987.

"Protection of Intellectual Property Through Licensing: Efficiency Considerations,"
speech before the Eastern Economic Association Annual Meeting, 1987.
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"The Protection of Intellectual Property Rights: R&D Decisions and Economic
Growth," speech before the Western Economic Association Annual Meeting, 1986; and
a revised version presented at the National Science Foundation--U.S. Chamber of
Commerce Symposium on Protection of Intellectual Property Rights in Science,
Technology, and Economic Performance: International Comparisons, 1989.

"Service Mix and Economies of Scope in the Hospital Industry," speech before the
Eastern Economic Association Annual Meeting, 1986.

"On the Behavior of For Profit and Nonprofit Hospitals," speech before the
Pennsylvania Economic Association Annual Meeting, 1986.

"The Cost Effectiveness of Drugs," speech before the Southeastern Pharmacy
Education Conference, 1985.

"Competition as a Complement to Regulation," speech before the Eastern Economic
Association Annual Meeting, 1985.

"The Role of Market Power Measures in the Search for an Antitrust Case," speech
before the Midwest Economics Association Annual Meeting, 1984.

"Rate of Return Regulation and Vertical Integration Under Uncertainty," speech before
the Southern Economic Association Annual Meeting, 1983.

"Advertising and Generic Trademarks," speech before the Eastern Economic Associa­
tion Annual Meeting, 1980.

"Mathematics for Economists: A Two Course Sequence," speech before the Annual
Meeting of the Mathematical Association of America--Maryland, District of Columbia,
Virginia Section, 1979.

"The Effects of Imperfect Information on Market Equilibrium: A Survey," speech
before the Southwestern Society of Economists Annual Meeting, 1979.

"The Formation of a Trader's Reservation Price," speech before the Annual Pittsburgh
Modeling and Simulation Conference, 1978.

"The Effects of Uncertainty on the Firm's Demand for Money," speech before the
Southwestern Economics Association Annual Meeting, 1978.

"Numerical Examples of a Market Adjustment Mechanism," speech before the Annual
Pittsburgh Modeling and Simulation Conference, 1977.

"A Bidding Process for a Centralized Atomistic Market with Trading Out of
Equilibrium," seminar presentations at the University of Missouri and University of
Pittsburgh, 1976, and the Federal Trade Commission, 1978; speech before the
Southern Economic Association Annual Meeting, 1978; and a revised version
presented at a Federal Energy Regulatory Commission Staff Seminar, 1987.

"Uncertainty, Transactions Motive, and the Demand for Money," speech before the
Econometric Society Meeting, 1974.
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Affidavit (with H. Ware) in the matter of U.S. vs. Western Electric Co. and American
Telephone and Telegraph Company, U.S. District Court for the District of Columbia,
Civil Action No. 82-0192-HHO, supporting "BellSouth Corporation's Opposition to
AT&T's Motion for a Waiver of Section I(D) of the Decree Insofar as it Bars the
Proposed AT&T-McCaw Merger," filed June 28, 1994.

Affidavit, Reply Affidavit and Affidavit (with H. Ware) on behalf of BellSouth
Corporation before the Federal Communications Commission in the matter of AT&T­
McCaw Merger, In re Applications of American Telephone and Telegraph Company
and Craig O. McCaw For Consent to the Transfer of Control of McCaw Cellular
Communications, Inc. and its Subsidiaries, File No. ENF-93-44, filed November 1,
1993, January 18, 1994 and June 20, 1994, respectively.

Testimony on behalf of Alpha 1 Biomedicals, Inc. in the matter of Alpha 1
Biomedicals, Inc. YS. SciClone Pharmaceuticals, Inc., American Arbitration
Association, No. 74 E 113 00902 93, February 11-12, 1994.

Deposition on behalf of Alpha 1 Biomedicals, Inc. in the matter of Alpha 1
Biomedicals, Inc. vs. SciClone Pharmaceuticals, Inc., American Arbitration
Association, No. 74 E 113 00902 93, January 13, 1994.

Declaration on behalf of Alpha 1 Biomedicals, Inc. in the matter of SciClone
Pharmaceuticals, Inc. vs. Alpha 1 Biomedicals, Inc., U.S. District Court for the
Northern District of California, Civil Action No. C93-3464-CAL, October 1, 1993.

Testimony on behalf of American Cyanamid Company in the matter of Mylan
Pharmaceuticals, Inc. vs. American Cyanamid Company vs. Roy McKnight, U.S.
District Court for the Northern District of West Virginia, Civil Action No. 90-0121­
C(S), September 21-23, 1993.

Deposition on behalf of American Cyanamid Company in the matter of Mylan
Pharmaceuticals, Inc. vs. American Cyanamid Company vs. Roy McKnight, U.S.
District Court for the Northern District of West Virginia, Civil Action No. 90-0121­
C(S), August 6-7, 1993.

Affidavit on behalf of American Cyanamid Company in the matter of Mylan
Pharmaceuticals, Inc. YS. American Cyanamid Company vs. Roy McKnight, U.S.
District Court for the Northern District of West Virginia, Civil Action No. 90-0121­
C(S), January 20, 1993.

Testimony on behalf of Dornier Medical Systems, Inc. in the matter of Technical
Resource Services, Inc. vs. Dornier Medical Systems, Inc., U.S. District Court for the
Middle District of Florida Orlando Division, Civil Action No. 91-762-CIV-ORL-19,
June 22-23, 1993.

Deposition on behalf of Dornier Medical Systems, Inc. in the matter of Technical
Resource Services, Inc. vs. Dornier Medical Systems, Inc., U.S. District Court for the
Middle District of Florida Orlando Division, Civil Action No. 91-762-CIV-ORL-19,
January 26, 1993.
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Declaration and Reply Declaration on behalf of Xoma Corporation in the matter of
Xoma Corporation vs. Centocor, Inc., U.S. District Court for the Northern District
of California, Civil Action No. C-90-1129-RHS, January 8, 1992 and March 7, 1992,
respectively.

Deposition on behalf of Xoma Corporation in the matter of Xoma Corporation vs.
Centocor, Inc., U.S. District Court for the Northern District of California, Civil
Action No. C-90-1129-RHS; and "Certain Monoclonal Antibodies Used for
Therapeutically Treating Humans Having Gram Negative Bacterial Infections," U.S.
International Trade Commission, Investigation No. 337-TA-323, June 27, 1991.

Affidavit (with C. Jackson) in the matter of u.s. vs. Western Electric Co. and
American Telephone and Telegraph Company, U.S. District Court for the District of
Columbia, Civil Action No. 82-0192-HHG, supporting the "Request by BellSouth
Corporation for a Waiver of the Modification of Final Judgment to Allow BellSouth
Corporation to Provide Integrated MultiLATA Cellular Service," filed May 9, 1991.

Testimony (written) on behalf of Eighteen Vermont Utilities before the Federal Energy
Regulatory Commission in the matter of Northeast Utilities Service Company (Re:
Public Service Company of New Hampshire), Docket Nos. EC90-10-000, ER90-143­
000, ER90-144-000, ER90-145-000 and EL90-9-000, May 25, 1990.

Deposition on behalf of Ortho Pharmaceutical Corp. in the matter of Ortho
Pharmaceutical Corp. vs. Amgen, Inc., Endispute Arbitration, August 22 and
September 15, 1989.

Deposition on behalf of McGraw Edison Company in the matter of Augustus Oliviere
vs. McGraw Edison Company, et ai, U.S. District Court for the District of Columbia,
Civil Action No. 87-600-JHP, November 11, 1987.

CONSULTING REPORTS:

"Answers to the DOl Questions on the Competitive Effects of tbePMA Undertaking,"
prepared for the Pharmaceutical Manufacturers Association. April 1993.

"Profile of the Health Care System in Canada" and "Reform of the Health Care
System in Canada," (with C. Salisbury), prepared as part of the volume The Health
Care System in Canada for the project Financing Health Care with Particular
Reference to Medicines, April 1993.

"The Consequences of Pharmaceutical Product Patenting: A Critique," prepared for
the Pharmaceutical Manufacturers Association, December 1992.

"Review of the GAO Report: Prescription Drugs: Companies Typically Charge More
in the United States Than in Canada," prepared for a research-based pharmaceutical
firm, November 1992.

"Parallel Trade in Pharmaceuticals: The Impact on Welfare and Innovation," (with
R. Rapp) , prepared for the Pharmaceutical Manufacturers Association, July 1992
(NERA Working Paper No. 16).
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"The Commission Should Close Its Investigation of Lamar's Acquisition of Metro,"
(with J. McDavid and C. Lamar), prepared for a client involved in a FTC
investigation, May 1992.

"Economics of the Research-Based Pharmaceutical Industry," (with C. Salisbury),
prepared for the Pharmaceutical Manufacturers Association, February 1992.

"An Analysis of a Proposed Acquisition by R.P. Scherer International Corporation,"
prepared to help a client assess the competitive impact of a proposed acquisition in
the U. S. and certain foreign countries, September 1991.

"Public Disclosure of Bids and Bidders," (with M. Bidwell and H. Nalbantian),
prepared for New York Telephone Company, June 1991.

"Benefits and Costs of Intellectual Property Protection in Developing Countries," (with
R. Rapp) , prepared for a group of pharmaceutical firms interested in including
intellectual property rights in the GATT, June 1990 (NERA Working Paper No.3).

"Hospital Rate Regulation in Maryland: The Effect on Howard County General
Hospital," (with C. Groszer and L. Nordgulen), prepared to help a client identify
methodological and statistical problems with the approach to hospital rate setting in
Maryland, April 1989.

"Update on Utility Competitive Bidding Programs," (with L. Nordgulen), prepared for
the Energy Research Group, February 1989.

"Bidding Theory and the Baseball Player Market," prepared for a client concerned
about compensation issues in professional sports, November 1988.

"The Bulk Power Coordination Services Market in Northern California: A
Competitiveness Assessment," (with M. Rosenzweig and L. Nordgulen), prepared for
a U.S. investor-owned utility, July 1988.

"An Analysis of the Westinghouse/ASEA-Brown Boveri Joint Ventures," prepared for
a client concerned about combinations of firms in electric equipment markets, July
1988.

"Legal and Economic Theories of Contracts and Contract Discharge," prepared as
background in Wendy's vs. Pepsico litigation, December 1987.

"A Guide to the Economics of Bidding and Auctioning Processes," prepared for the
Energy Research Group, November 1987.

"Analysis of Market Power Using SAC," prepared as background in ETSI Pipeline
Project vs. Burlington Northern, Inc. et ai, U.S. District Court for the Eastern
District of Texas, Civil Action No. B-84-979, October 1987.

August 1994
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REVENUE LOSS IN NARROWBAND PCS AUCTION
IF WINNING BIDDERS HAD BEEN EXCLUDED
Determined Using Highest Bid By Non-Winner

Highest Bid
Winning Bid ~] Excluding Winners [2]

Bidder id Bidder Bid
Market Number 10 Amount 10 Amount Revenue Loss

-(DoIlars)- -(DoIIars)- -(DoIIars)-
(4)-(2)

(1) (2) (3) (4) (5)

N-1 [50-SOKHz paired] 9065 $ 80,000,000 5017 $ 36,335,000 $ (43,665,000)

N-2 [50-SOKHz paired] 9065 80,000,000 5017 37,021,000 (42,979,000)

N-3 [50-SOKHz paired] 5398 80,000,000 5017 36,335,000 (43,665.000)

N-4 [50-5OKHz paired] 5398 80,000,000 1666 56,456,789 (23,543,211 )

N-5 [50-SOKHz paired] 7884 80,000,000 5017 60,727,000 (19.273,000)

N-6 [50-12.5KHz paired] 7561 47,001,001 2055 40,001,000 (7,000,001)

N-7 [50-12.5KHz paired] 1006 47.505,673 1666 44,000,012 (3,505,661)

N-8 [50-12.5KHz paired] 7884 47.500,000 5403 45,900,5n (1,599,423)

N-10 [50KHz unpaired] 9065 37.000,000 5403 35.725,5n (1,274,423)

N-11 [50KHz unpaired] 9683 38,000,000 5403 35,725,586 (2,274,414)

Total $ 617,006,674 $ 428.227,541 $ (188,n9,133)

() negative

Note Winner refers to any firm which participated in the Narrowband PCS
Auction and was awarded at least one license.

[1] Highest bid for which a license was awarded.
[2] Largest bid by a non-winning bidder.

Source: FCC Auction - Narrowband PCS. Nationwide Licenses, Final and Round Results.
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